Phosphatidic acid modulates DNA synthesis, phospholipase C, and platelet-derived growth factor mRNAs in cultured mesangial cells. Role of protein kinase C.
Increases in cell phosphatidic acid content occur in response to a wide variety of agonists, many of which have growth promoting properties. These changes have correlated with calcium flux, enzyme activation, gene induction, or cell proliferation. In the current studies we show that exogenous phosphatidic acid (PA) and phosphatidylserine stimulate phosphoinositide hydrolysis and DNA synthesis in cultured human renal mesangial cells. These phospholipids also induce mRNAs for platelet-derived growth factor (PDGF). The activation of phospholipase C by PA appears to be desensitized via protein kinase C as brief preincubation with phorbol ester abrogates the effect. PA-induced DNA synthesis is only partly mediated via protein kinase C as co-incubation with the inhibitor staurosporine blunts DNA synthesis by only one-third. In contrast, induction of PDGF A-chain mRNA is almost totally inhibited by staurosporine. We propose that changes in endogenous phospholipids such as PA or phosphatidylserine may serve as common signaling pathway for a variety of growth factors. Induction of PDGF proto-oncogenes via protein kinase C may represent one mechanism by which this cell activation occurs.